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TYPE 1607-A TRANSFER-FUNCTION AND 
IMMITTANCE BRIDGE 

NEW FUNCTIONS, NEW NAME, AND NEW TEST MOUNTS 


An unusual new instrument, klenti- 
tied as the Type I (>07-A Transfer-Func¬ 
tion Meter, was descrihed in this pub¬ 
lication a little over one j^ar a^o.' It 
couhl measure all the complex transfer 
functions* * of three'- and four-terminal* 
tlevices and networks, such as transis¬ 
tors, vacuum tubes, amplitiers, filtei's, 
and attenuators, over the (>0:1 frecpiency 
range from 25 Me to 1500 Me. 

New Functions 

Stimulated by comments of pwple 
seeing the instrument for the first time, 
e.g..-'“That’s line, but isn’t there some 
way of making it measure Ore-terminal 
impcnlances and admittances, too? Then 
it would measure everything,” we looked 
further and found a simple way to do 
just this.^ Although the changr's neces¬ 
sary to incorporate the added functions 
involvcil cutting a fourth set of slots in 


the instrument’s main junction block 
and the addition of a new indicator 
assembly, w(' were fortunately able to 
catch the first production lot of instru¬ 
ments just in time to include these new 
finitures, starting with the first instru¬ 
ment sold. Then'fore, all instruments in 
use are up to date, except that on the 
earliest imits the engraving shows the 
old name. The instrument will now 
measure the inj)ut or output impt*dance 
or admittance of two-, thr(‘e-, or four- 
terminal networks with dc bias supplie<l 
to all terminals and with three- and four- 
terminal networks tiTminated in <‘ither 
an rf short or open circuit. 

*W. U. Tliurt'ton, U. A. Soilcniuin, **A Trau8frr-I'’uni*ti(»ii 
for t.h<* VIlK-rilK l{iui«o," Gmirtil Ifadio Kxperi- 
mnUtr, Vol. 32. No. 10, Slon’h. lOoS. pp 3-15. 

*Korwura an«l n-voix- tmnNirliiiittnnri*, trtinMTO]x>(lnnre, 
Iniii-^fiT voluiftc rrti'to, trnn^fiT ruiio. 

^lltiviiiK one input tcrniimil untl un«? nutpiil tcrn«ini»l 
gruuiulpil. 

’Vvirrylhinjc,’' of nmn'e—jui-t 2, 3, and -l-tornunul 
notnorks. 


Figure 1. View of the Transfer-Function and Immittance Bridge with Transfer-Function indicator in ploce. Inter¬ 
changeable Immittance Indicator is shown in foreground. 
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New Name 

With the capabilities of the iiistni- 
inent i]icrease<l to cover many additional 
applications, the old name, “Transfer- 
Function Meter,was not completely 
descriptive. The new name is “Transfer- 
Function ami Immittance Bridge,'' the 
word “Immittance” denoting both im- 
pedance and tubniltance. Because of its 
convenience, this word is gradually com¬ 
ing into more common use in connection 
with transmission lines, networks, and 
certain types of measuring instruments, 
such as the slotted line. 

The change of the last word from 
“Meter” to “Bridge” is intend('ti to 
improve further the descriptive ac¬ 
curacy of tlie name. Passive, null-ty|>e- 
circuits usihI witli generator and de¬ 
tector to measure accurately the real 
and imaginary components of an un- 
knowii in tcTms of resistive and 
active standards are commoidy called 
“bridges,” whether or not the classic, 
l)ridge, diamond form is apparent with¬ 
out topological juggling. 

Interchangeable Indicators 

Two dilTerent indicator units, shown 
in Figures 2 and 3, are fiirnisluHl with 


the bridge, one for tramsfer-fimction 
measurements and the other for im¬ 
mittance measurements. Each is an as¬ 
sembly of a tuisting with three rotatable 
loop luiits, control-indicator arms, and 
calibrated scales. They are held in place 
by four screws and are easily inter¬ 
changed. Locating pins permanently 
preserve alignment and factory cali¬ 
bration. 

Circuit for Immittance Measurements 

The operating principles and circuit 
for traiLsfer-function measurements were 
fully described in the earlier article,* to 
which reference is made for basic de¬ 
scription and features. For immittance 
measurements with the Immittance In¬ 
dicator (Figure 4), there are still tluee 
loops coupled to three coaxial lines, twH) 
of which are terminated, respectively, 
in a standanl conductance and a stand 
ard susceptance, but the third loop 
couples to the bottom line (labeled “Net¬ 
work Output”) instead of to the right- 
hand line (labeled “Network Input”). 
In the schematic diagram of Figure 4. 
the circuit is set up for measuring the 
output immittance of a four-terminal 
network, d'o in(*iisure network ini)Ut im- 


Figure 2. View of the two indicators. Calibrations ore normalized with respect to coaxial line characteristic 
impedance (50 ohms) and admittance (20 millimhos). 
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Figwr* 3. R«or vi«w of indicotor unir« showing difloront loop locoftont and contoquonf dHforonces in scolo 

pioto shop*. 


mittaiu'cs, the network is simply re¬ 
versed. Note that tlie lower line, though 
lal)ele<l “Network Output“ because of 
its use during: transfer-function metisurc'- 
ments, actually drives the network dur¬ 
ing immittance measurements. The ui>- 
p<»r line, labeled “Network Input** 
biTause of its u.se during transfer-func¬ 
tion measurements, acts as either a short 
or open circuit at the other end of the 
network rluring immittance measure¬ 
ments and has no other coupling to the 
circuit, (‘xcept to provide dc bias if 
rctiuircHl. 

For measurements on two-t<Tminal, 
grounded immittances, the unkiuuvn 


network is connecte<J to the lower (“Out¬ 
put**) terrninal.s, and the upper line 
(kibeliHl “Network Input*') is not used 
at all. 

This circuit for immittance measure¬ 
ments is the .same as that uschI in the 
Type ItKI'J-H Admittance Meter.* With 
the lower line (labele<l “Network Out¬ 
put**) set to a half wavelength or an in¬ 
teger multiple there<if, the imstruraont 
measures admittance. VV’ith the line set 
to a quarter wav(*length or odd multiple, 

*W. K, Thuistnii, "A Directnit lni|>«nlann-Mcji*ur» 

in« laHtniinent f»r the I’-ll-K l{«nitc," Gcnrral Rfuiio Kj> 
perimmtrr, Vol. 2^, Nu 12. MiiV, m.^O, pp. l-TT 
U. A, S^Hlcniuui, “linpruvM A»*cur»cy ntul fVmvrnicnt'o 
of Mcii9ur<‘nicn!j* with Tywi Ifl02-H AHmittnncr Meter 
in VlfK-l HF Hnniln,*' Omenti H*uiio fxpm'menfrr, Vul. 
2S. Nu. 'I. AiiK«ut, 19A3. pp. 1-<I. 


Figuro 4. Schomotic 
diogrom of Iho circuH 
for immiNonco moos- 
uromonl. For o dio- 
grom of tho circuH for 
tronsfor-f u nefion 
moosuromonl, too 
proviout orticlo.' 
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the instrument measures imptHlauce. 
The scab's are calihrateti in normalizeil 
comiMUH'iitK, from 0 to 1. with a mul¬ 
tiplier from 1 to 00 . For imptnlance m(‘as- 
uremeiits, the reference is /iO ohms, 
and for a<Imittance measurements. 20 
mmhos. The* Transfer-Function and 
Immittanc<* Hridj^e can measure every- 
thiuK that th«' A<lmittauce Meter can 
measure, including: re(liH*tion ciM'fhcient 
and VSWU of transnussii>n lint's and an¬ 
tennas. In atidition, it has the huilt-in, 
calihratcNl, adjustahle line for dircH't- 
rt'adin^ immiltance measurements, the 
set'ond. short-circuitetl, calibrated, ad¬ 
justable line for proper termination of 
four-tt'rminal networks during: input and 
outjMit immittance measurenn'Uts, and 
provision.N for biasiiiG^ active dt'vict^ or 
networks. Ilowevt'r, tlie Admittance 
Meter will, no iloubt, still be preferretl 
in a number of instanct's for two-termi¬ 
nal measun'inents lKaaus<* of its lower 
price, smaller size, and somewhat better 
basic accuracy (3% vs. 5%). 

New Transistor Mounts 

At very-luKh and ultra-hiph frequen¬ 
cies, tin* method of connecting an un¬ 
known devic*e to a im'a.suriuK instrument 
of any kind is critical. HepnMlueible an¬ 
swers can be obtain(*<l in difTcreiit meas¬ 
urements by difTen'ut peoph' using dif¬ 
ferent I'ijuipment oidy if the s;imt‘, 
standard method of making eoniu'ctions 
is use'll in all cas('s. with d('tails of con- 
liguration and dimension being pn-cisely 
tlie same.. Furthermore, the la'i'cssity of 




EXCESS LEAD LENGTH 


REFERENCE 


1/16“ 


Figure 6. Sketch of connections to transistor, showing 
the reference points of measurement. 


applying l>ritlge voltages or currents to 
transistors or other active devices, of 
accurately compensjiting stray capaci¬ 
tance's ami inductanct's, and of suppri'ss- 
ing spurious oscillations makes the dt'- 
sign of suitable mounts more than a 
minor job, even for an (‘ngiiH'<*r skilh'tl 
in vhf-uhf design techni(jues. 

'I'o help avoid the.se problems in tran¬ 
sistor measurements, stamlard mount.s 
have been desigiUHi, two of which are 
])r(*sently available and two more which 
are approaching completion in devekq)- 
ment. Additional types will be added 
from time to time in n*s|)onse to ust'r 
demand, rhose available now an' for 
.IF/IT’X' basings, ().2(M)-inch-t)in-circle 
triode with common base (lb()7-IM0l! 
or common emitter (Iti(l7-Pl()2). Those 
in development are for t).2(Hl-inch-pin- 
circle tetrodes and I).HMbinch-pin-circle 
triodc's with cfmimon base, beads of 
units to be measure<l can be any length 
betwwn and inch, and k'ad diam- 
(*ters up to ().03o inch can be accommo¬ 
dated. In the Tran.sfer-Fuiu'tion and 
Immittancf' Itridge :di characteristics 
of a given transistor with a given com¬ 
mon t'lectrode are mea.sured with a 
single mount, thus insuring consistf'ucy 
of results :it high fre<|uencies. 

TIu'si' transistor mounts incor|M»rate 
several refiiu'ments that result in ac¬ 
curate and n‘pn)ducible measuri'inents; 


Figure 5. Two viewc of the Type 1607-P101 Tronsislor 
Mount showing the damper unit projecting from the 
side. In the right-hand view the lead alignment holes 
can also be seen. 
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Figure 7. View of the Type 1607-P201 Tube Mount 
with tube and shield installed and damper unit pro¬ 
jecting from side. Binding posts at left ore for hooter 
connections. 

(a) The reference |X)int of measure¬ 
ment on the transistor leads is only 
fnjm wliere they enicM^e from the header, 
as shouTi by Figure li. llu*refore, the 
measuretl eharact eristics are those of I lie 
transistor elements in their housing and 
with > 16 " leatls. This measurement en¬ 
vironment is very closf* to the best that 
can practically be done in actual circuit 
use of transistors. 

(b) The input and output line.s lead¬ 
ing to the reference plane an‘ accurately 
comjwnsated to maintain a 5(>-<»hin 
charai’terLstic impeilance level with very 
low reflections due to discontinuities. 

(c) A removable 5()-ohm resistor, with 
bias filocking capacitiir, is 8Uppli(Hi to 
suppress spurious oscillations. This rt»- 
sistor Is shuntfMi acro.s.s either the input 
or the output of a transistor, depending 
on the type of measunaneiit being maile, 
and has no adverse f‘fTei*t on measure¬ 
ment accuracy. 

(d) The input and output circuits 
within the mounts are ver>’ well shi<‘l<hHl, 
so that coupling between them external 
to the transistor is negligible. 

Transistors witli 0.072-inch-pin circles 
will be easily measurable in the 0.100- 
inch-pin-circle mount (available later) 
if the leads are bent the slight amount 


required, by use of the leatl alignment 
holes providfHl in the top of the mount. 

Figure 5 is a photo of Typk 1(>07- IMOl 
Transistor Mount. 

Tube Mount 

()in‘ tube mount is available so far. 
It is de.sign(Nl for common-cathode meas¬ 
urements on seven-pin miniature tubes 
such as (»AF4, tiAFlA, ()T4, and 

other tube's having the same pin connec¬ 
tions. The lub(‘ is measured in the socket 
of the mount. S4» that me:isure<l values 
will include socket effei'ts and will be 
those of greatest use in circuit design. 
TheTvPK lt)()7-F2()l Tube .Mount, with 
tube and shieki installed, is shown in 
Figure 7. 

Typical Measurements 

With this iiLstrument direct measure- 
mcaits can be made of thii parameters of 
commonly usetl transistors, vacuum 
tubes, atid passive networks. Transistors 
can 1)0 m(‘a.sure<l in eitluT the coinmon- 
ba.se or I'oninKUi-emitter coniuM’tion; and 
a romplctr set of measurements can be? 
nuule in either c»)nnection without calcu¬ 
lation of any of the parameters from 
nK'asurenuaits made in another conniH*- 
tion. This factor is im|K»rtant at high 
frequencies, where connection changes 
can cau.'<<* chaugi's in the ctTects of stray 
capacitance and inductance. 

The chart on page S shows a typical 
set of meiLsiiremcnts made on a liiRh- 
fr<H|ueiu*y transb^tor. .Ml the value were 
directly nn^asunnl with the exception of 
the /i„ parameters. For tlu' h„ measure 
ment, tin* output ailmittance must lx* 
determined with the injmt circuit open 
circuited, a condition which is esily 
obtainoil with tin* bridgt*. However, with 
the open-circuit connection, the damping 
units cannot be u,s(hI. ainl in some case 
regeiuTation or oscillation can occur. In 
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these cases, can easily be calculated 
from the formula: 


The variations in some of the above 
transistor parameters with collector 
voltage are plotted in Figure 8. Figure 9 
shows measured values of forward cur¬ 
rent-transfer ratio for a diffused-base 
transistor. Figure 10 shows the rcvsults 
of measurements of the short-circuit 
output julmittance, Ynoj on a similar 
transistor. 

The (extrinsic base resistance, of a 
transistor is often determined* from 
measurements of the common-emitter 
input impedance with the collector short 
circuited, /i,,. In this case, the is aj)- 
proximately ecjual to the input n'sistance 
obtained at a frequency at which the 
reactance is zero. Figure 11 shr)ws a i)lot 
of /i,e measiireil on a relativ^ely low-fre¬ 


quency transistor^ indicating a base re¬ 
sistance of 27 ohms. At frequencies 
above the zero-reactance point, the rc'- 
actance becomes positive owing to the 
inductance of the leads inside the tran¬ 
sistor body anti that of the short length 
of pin between the seal and the point at 
which the measurements are made. 
At much higher frequencies, this lead 
inductance can be in para lied resonance 
with th(* stray capacitance to the shell 
and ground, as shown in Figure 11. 

In high-fretpiency transistors, the 
zen)-reuctance point occurs at a much 
higher fre(|uency, and the impcnJauce at 
this point may be affected by stray lead 
reactances. A typical measurement Is 
shown in Figure 12. Measurements 
were also made on a slotted line in order 
to check the values measurcHl on the 
Transfer-Function and Immittance 

•H. P. Ahnihuni un«i U. J. Kirkpivtrii'k.“Truni»intorChar- 
arlrrizsition nt VIIF/' Proc. A'cil. Elix. Conf. 13, pp, 
385-402, 1957. 


NETWORK PARAMETER MEASUREMENTS ON A 
HIGH-FREQUENCY TRANSISTOR AT 300 Me 
FREQUENCY - 300 Me, V* =■ -4.5v, ^ • I-O mo, SHELL GROUNDED 


COMMON BASE 

COMMON EMITTER 


HYBRID 

SC 

ADMITTANCE 

mmhos 

HYBRID 

SC 

ADMITTANCE 

mmhos 


Of 

t>«b 

Y2lb 

hfc 

Yji. 


0.79- ) 0.53 

-0.79 ’ j0-5J 

-3.4 10.2 

-0.68 - j 1.5 

2.0 - ( 12.0 

-0.68 - (1.5 

Or 

I'rb 

Yi2b 

hr. 

Yi2. 

/Sr 

0.32- jO.18 

0.04 + j0.14 

-1.4 - i 1.0 

0.12 + (0.09 

-0.4 - j 1.0 

-0.215 - (0.02 



Y.ib 

hi. 

Yu. 



67.0 + j53.8 
ohms 

9.1 - (6.9 

115 - (75 

uhms 

5.9 + (4.1 



hob 

^228 

hpe 

Y 22 . 



0.2 + j4.25 
mmhos 

1.8 +i4.2 

3.2 i3.0 

mmhos 

1.9 + (4.3 
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Figure 8. Variation of parameters of a difFused-base 
transistor as a function of collector voltage. 

501 ------- 


Figure 12. Plot of input reactance versus input re- 
Figure 11. Plot of input reactance versus input re- sistance, with output short circuited, for a high-fre- 
sistonce, with output short circuited, for a low-fre- quency transistor. Comparison with slotted-line meos- 
quency transistor. urements. 

Notb: .All 8ohoinAtii?ti on this paice show r/ connections only, with biasing connections omitted. 


FREOUENCY-Mc 

Figure 10. Plot of short-circuit output admittance as a 
function of frequency for a ditfused-base transistor. 


Figure 9. Plot of oi, or -hfi,, versus frequency for a 
diffused base transistor. 


IS 

fi 




r 

•000. 

i 


900 

N 

V 

1 


1 

1 



Vcb VOLTS 


<3400 

FREQUENCY 
-IN Me - 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 
















































































































































GENERAL RADIO EXPERIMENTER 


10 


BridKo. Thc‘so moasiirements are plotted 
on the same tiRure, and it ia evuient that 
they av:rc*f* very closidy with the Trans¬ 
fer-Function and Immittancc Bridge 
measurements. 

Advantages of the Transfer Function and 

Immittance Bridge 

The* Transfer-Function and Immit¬ 
tance Bridge has a numl)er of very ini- 
I)ortant advantage's over otlmr me'theuls 
of me*asuring transistor characte*ristics 
in the \'IIF-l*IIF range. 

(a) All measurements are made di¬ 
rer////, with the* tran.sisteir ope*rating in 
the pruprr (nvironmrnt as eietine*el hy the 
parame'ter he*ing rneasur{*el. In meist 
e‘ase*s ne) e alculatie)ng are reepiireel te) e)l>- 
tain any ele*sireHl short-e’ircuit eir e)pen- 
circuit input, e»utput, or transfer fune*- 
tion. Dirert me*asurements s:ivc time 
anel avoiel deterioration of measur(*memt 
accuracy. 

(h) All input, output, anei traiusfer 
me*asure*me*nts on a given transistor with 
a give'll e-ommon e*I(‘e*treKie are* maele with 
the* H(iw( meauit. S4> that e*onsiste*iie*y he^ 
twe*e*n the*se* diflere'iit functieins is as- 
suretl. Furthermore, standarel meiunts 
are arniltiftic anel are neit a de'sign prol)- 
lem to the user. 

(c) The unusually wide frequency 



range from 25 Ale to 1500 Me is valu¬ 
able in most applicatioius and is of par¬ 
ticular interest fe)r toelaj'^s new commer¬ 
cial transistor.s. 

(d) The brielge can be operated with 
a very low rf level on the unkne)wn, 
which is essential for the measurement 
of transistors and other nonlinear de¬ 
vices. 

(e) First impressions notwithstand¬ 
ing, the bralge is very simple. The initial 
appt'arance of complexity is due to tin* 
large number of different things that it can 
fneastirc^ but (*ach of these things by itsilf 
is measurotl in a straightforward and 
simple manner. 

The bridge is completely passive, 
with stability of calibration dependent 
only on permanent, physical dimensions. 

Finally, the instrument makes basic 
measurements of circuit characteristics 
that have la*en in use since the begin¬ 
ning of radio and that will continue to 
be usetl iiuh'finitely int<» the future of 
electronics, (’urrently its most |M)pular 
use is for the nu'iusurement of transistors, 
but its ability to measure any network, 
active or passive, imlicates a much wider 
field of applicat ion. 

Acknowledgment 

The authors wish to acknowledge the 
contributions of IVter I). Strum to the 
development of this instrument. 

— W. U. Tiithston 
11. A. SoDERMAN 

SPECIFICATIONS 

Frequency Range: 25 to 1500 Me, with reduced 
acfuniry alH»vr KXIO M<* iiiul wliou floxiblo 
fuhh* ih uM'd ill tin* liiii’s. Tin* uh* »»f this cabk* 
ia niiuin^d at 1m‘1ow 150 Me and is 

optional at othiT frL*quciK*iL*s. 


Figure 13. View of the intlrument storage box with 
accessories that are supplied with the Type 1607>A 
Transfer-Function and Immittance bridge. 
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M«o»vr«m«nt Rang*; Accuracy: 

Voltxigr luul Current (up to 1(100 Me) 

iU) 0 :t0 2.5 (1 + -f 0.025 

TriuiMinitM'diUKv » 

0-150(1 - . 

2.5^1 -h \ ^^1 f + * -2^ 

rnui.Hndriiitlrinre ()'2i > 

0 (UK) iniiiliim / 

2.5^ I -f y 1 % 4-0,5 IIIfti ti<I 


0 l(N)0<ihnifl 


2.(l(l+ >/^,')'^r+ 1.0 .,1.111 


Ailniitinner O'n) 

0 -100 innilioM 


2 o(l + yj^^)'"i + 0.4 minlio 

DC Biat: Teriniiiul.s are pruviilril for iiitnuliie- 
iiiK lie liias frotn external MiiireeH. Maxiinuin 
liiits nirriMit, 1(H) inn; intLxIniiini hinn voltage, 
1(H) volts. 


Ace«ssoH«t Suppllad: ItiUi|p‘-rixteiudon Unit; 
Tmn.ifer-Funetion Itidieutor; ImniittoJU'c Indi¬ 
cator; 0 terminations (nix'ii, stiort, matehinJ, 
ete.i; stiiiidartls; lOslb attenuator; 8 air liiii's 
(21.5 and 43 cm); 3 U-line iM'ctions; txmstant- 
irnisnlanix* adjiisOdiU^ line; a special tw*; 10 
patch I’onls; earryiiiK ‘'J^**** "ith storage spjice 
for instrument and aeec«i.sorie.s. 

Acc*s«ori*s Required: (iciienitor, detector, and 
mount for unknown device. Unit C.>sciIlators and 
Tyi'K DNT Detectors arc n'lxiiniuciah^i. For 
coaxial adapOirs, Hi»e 1at4>st Crenend Radio 
Catalog. S<a* hehiw for mounts available. 

Other Accetftoriec Available: Tvi'K I(i07-Fl01 
Tnuisistor Mount for .IFTFC-30 base ar- 
rangi'ment, gn>und«xl base. Tvhk 1007-1*102 
Tninsi.stor ^lollnt for JF^TKC-30 bas«- lu-nuige- 
meiit, grouiuhal emitter. TvPt; 1007-1*201 Tills* 
Mount, 7-pin miniature, gnnuuled-enthode, for 
0AF4, 0.\F4A, and other tiihi*s with simie 
mnnei't ion.s. 

Cate: Tlie instrument, with aeeessories, is 
mount(*d in a wimkIcii carrying and stonige ejise. 
Oimentiont: C^ase 11 ' X 14F$ X 40 inehe.s. 

Net Weight: 03 (miuiiUh. 


Tiwf 


1607. A 
1607.P101 
1607.P102 
1607.P201 


Trantfer-Function and Immittance Bridge. 

Trantitfor Mount (JETEC-30. grounded bote). 

Trantittor Mount (JETEC.30. grounded emitter) ... 
Tube Mount, 7.pin miniofure, grounded cathode .. 


i; .S Pmriit Nil 2.aiH.l.*>7 


C 0 -hU Word 


HVUll.Y 

TKVN.SMOl’NT 

TOtMe.MOl\T 

TIUlKaMOOXT 


Price 


$1665.00 

60.00 

60.00 

75.00 


NEW METERED VARIACS, 
TYPES W5MT3A, W5MT3W 


Tho uspfuliioss of the. Variiie*’ aiito- 
liiiti.sformer as a lalniratory tool can he 
consiiierahly eidianceii hy ihe inclusion 
of incUTs in the assembly so that volt¬ 
age, current, or power measurements 
can he inailc dinadly without the nm»s- 
sily of (iiuliiig, and cronnccling, external 
meters. To this end, (.leniM’al Radio of- 
lers two instruments, similar in appoar- 
unee and construction, and ilifTering 
only in one n^spect. The '1 'ypk WoM'niA 
.Meterixl Variac rentds volts and nm/zcrc/i; 
(he Typk \Vr)MT3\V Metered Variac 
reads volts ami irnfla; both are meteriHl 
in the (»utput or load circuit, 

T*he tmdal ease houses a IA pk WT) 


V'ariac, the meters,a current transformer, 
ami the iKS'essary switching and meter 
shielding. This latter is .sufficiently elTii*- 
tive to rnluee the X’ariac .stray fiebi to a 
fKiint permitting an over-all accui-ac>' 
of 3% (full scale) with 2% meters. C'oii- 
ueetions are made through a thrcH^-wire 
eord (line) and a threi*-wireoutlet (load). 
A double-pole off-on switch tlisconneets 
the instrument from both sides of the 
line in the off |)osition. A make-hefore- 
hre.ak range switch permits switchiitg 
under load of the dual scale ammeter or 
wattmeter, lu* the eitse may lx*, from 
1 anifKTi* to .*» aiiifieres, full scale, ttr 
from lot) watts to 7o0 watts, full scale, 
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rc^spoclively. Current-coil circuit and, 
hence, load circuits are fused for 1 and 5 
amperes in the W5M1'3A (ammeter) 
m(Kiel and for 2 and 5 amperi*s in the 
W5MT.3\V (wattmeter) model. 


The finish matches standard W-line 
Variacs. The cas<» is t*quipi)ed with a 
convenient carrying handle. A net 
weight of 11pounds assures ready 
portability. 


SPECIFICATIONS 


Fr««|u*ncy: 504K) cycles. 

Input Vohog*: 115. 

No Lood Lott UK) cycles): 9 watts. 

Output Voltogo: 0-135 (0-150 vo|tmet4*r). 

Output Curront: (W5MT3A) Two raJlg(*s 0-1, 
0-5 amperes. 

Output WoHt: (VV5MT3W) 'Two ranges — 0-160, 
0-750 watts. 

M«t*r Aecurociot: :i:3% of fall scale. 

Switching: ()KF-C)N, twt>-pf»le switch dls<*on- 
nects asscrmhly from line in “OFF” position. 

Met»‘r R.\XGK, HIGH-LOW, imOce-lK-fore- 
hrt'ak If} permit switching under loa<i. 


TufminoU: Line — 3-wire c«»rd ami plug. 

Istad — 3-wire cmtiel rt*ceptacle (will 
a4*i*«*pt imrallel 2-win* plug). 

Fusing: W5MT^1A — 1 am|N*n*, low range. 

5 :imiM*n*s, high range. 

VV5MT3W — 2 ain|s*n*8, low range. 

5 am)M‘n*s, high range. 

AngU of Rotation: 325”. 

Driving Torquo: 30-00 nz.-in. 

Cato Dimontiont: high, 0 ^ 4 “ wide, 

deep and hmidle. 

Not Woight: 11 f 4 {MiUtids. 


Type Cof/f IFord Price 

W5MT3A Motorod Variac (voltmotor, ammotor).I CAHAl. I $ 85.00 

W5MT3W Motorod Variac (voltmotor, wattmotor).. | CAHOM | 110.(X) 

Potoiit nppliod for 



General Radio 
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